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PHASE-PULSE  MULTI  STABLE  COUNTING  CIRCUIT 

L.  A.  Dubitskiy. 

The  invention  relates  to  the  area  of  computer  technology  and  is 
intended  for  counting  the  number  of  pulses  and  the  division  of  the 
pulse  repetition  frequency.  It  may  be  used  in  particular  in 
electronic  counting  frequency  meters.  Phase-pulsed  multistable 
counting  circuits  containing  a  storage  capacitor  and  a  self-tuning 
capacitor  have  found  wide  application. 

However,  such  devices  are  characterized  by  a  small  range  of 
permissible  changes  of  the  comparison  voltage  when  comparing  the 
voltages  on  the  self-tuning-  and  storage  capacitors  which  reduces  the 
reliability  of  the  device  as  a  whole.  This  is  connected  with  the  fact 
that  the  change  in  the  comparison  voltage  leads  to  a  change  of 
ampltude  of  the  discharge  pulse  of  the  self-tuning  capacitor,  the 
amplitude  of  this  pulse  is  equal  to  the  difference  between  the 
amplitude  of  the  reset  pulses  and  the  comparison  voltage. 
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In  known  counters  the  value  of  the  amplitude  of  the  reset  pulses 
and  the  comparison  voltage  are  close  which  leads  to  a  strong 
dependence  of  the  pulse  amplitude  of  the  discharge  of  the  self-tuning 
capacitor  on  the  comparison  voltage. 

The  described  device  makes  it  possible  to  expand  the  range  of 
measurements  of  the  comparison  voltage,  and  to  raise  the  operational 
reliability  of  the  device. 

This  is  achieved  due  to  the  use,  for  discharge  of  the 
self-tuning  capacitor,  of  pulses  the  amplitude  of  which  significantly 
exceeds  the  comparison  voltage. 

The  drawing  shows  a  schematic  of  the  device. 

It  consists  of  an  input  amplifier-limiter  1;  a  linearizing 
cascade  with  a  storage  cell  2;  a  gate  3;  a  comparator  4;  a 
self-tuning  capacitor  5;  a  reset  circuit  6;  a  voltage  amplifier  7;  a 
discharge  circuit  of  the  self-tuning  capacitor  8,  the  control  input 
of  which  is  connected  to  the  output  of  amplifier  7;  the  potential 
input  -  to  the  supply  bus,  and  the  output,  to  the  self-tuning 
capacitor  5.  Capacitor  5  is  connected  by  one  plate  with  the  output  of 
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the  comparator  4  and  by  the  other  with  the  input  of  circuit  6,  the 
ouput  of  which  is  connected  to  the  input  of  amplifier  7.  The  ouput  of 
amplifier  7,  through  gate  3,  is  connected  to  the  linearizing  cascade 
with  storage  cell  2,  which  is  connected  by  the  input  with  the  output 
of  the  amplifier-limiter  1. 

The  operation  of  the  device  proceeds  in  the  following  manner. 

A  train  of  pulses,  removed  from  the  amplifier-limiter  1,  is 
stored  by  the  storage  cell  2  in  the  form  of  an  increasing  staircase 
voltage.  During  comparison,  in  comparator  4,  of  this  voltage  with  the 
voltage  recorded  earlier  on  capacitor  5  a  reset  pulse  enters  the 
input  of  circuit  6.  Circuit  6  forms  the  pulse  which  is  amplified  with 
respect  to  voltage  by  amplifier  7  and  through  gate  3  discharges 
storage  cell  2.  Subsequently  the  cycle  is  repeated.  The  pulse  present 
at  the  output  of  amplifier  7  is  not  only  a  reset  pulse  and  an  output 
pulse  but  also  monitors  the  discharge  of  the  self-tuning  capacitor  5. 
After  each  subsequent  comparison  the  excess  charge  enters  capacitor 
5.  This  charge  is  determined  by  the  ratio  of  voltages  stored  in 
storage  cell  2  and  capacitor  5.  This  charge  leads  to  an  increase  in 
the  voltage  on  the  self-tuning  capacitor  and  the  following  comparison 
may  bring  about  changes  of  the  division  coefficient  of  the  divider. 
Therefore,  for  maintaining  the  assigned  division  coefficient  the 
self-tuning  capacitor  5  must  be  discharged  after  each  subsequent 
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comparison.  This  is  achieved  by  the  action  of  a  reset  pulse  through 
the  discharge  circuit  8  of  the  self-tuning  capacitor.  Circuit  8 
monitors  the  quantity  of  charge  drawn  off  from  capacitor  5  as  a 
result  of  which  frequency-independent  self-tuning  is  achieved. 

The  amplitude  of  pulses  arriving  from  voltage  amplifier  7  to 
discharge  circuit  8  significantly  exceeds  the  voltage  stored  on 
self-tuning  capacitor  5  (comparison  voltage).  This  means  that  a 
change  of  the  comparison  voltage  has  little  effect  on  the  amplitude 
of  pulses  discharging  capacitor  5  and  consequently  on  the  position  of 
the  level  of  comparison.  Thus,  pulses  arriving  at  reset  circuit  6 
V  depend  little  on  the  comparison  voltage. 

The  range  of  change  of  the  comparison  voltage  is  expanded, 
considerably  increasing  the  operational  reliability  of  the  device. 

Object  of  Invention. 

Phase-pulse  multi-stable  counting  circuit  containing  an  input 
amplifier-limiter  connected  to  a  linearizing  cascade  with  a  storage 
cell,  the  output  of  which  is  connected  with  a  comparator,  to  the 
second  input  of  which  is  connected  a  self-tuning  capacitor,  and  the 
output  of  the  comparator  is  connected  with  a  reset  circuit  which  is 
connected  to  the  discharge  circuit  of  the  self-tuning  capacitor  and 
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to  the  gate  connected  with  the  storage  cell,  is  distinguished  by  the 
fact  that  for  the  purpose  of  increasing  the  reliability  of  counting 
it  contains  a  voltage  amplifier,  whereby  the  input  of  the  amplifier 
is  connected  with  the  output  of  the  reset  circuit  and  the  output, 
with  the  input  of  the  discharge  circuit  of  the  self-tuning  capacitor. 
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